NADPH/NADP+ ratios in photosynthesizing reconstituted chloroplasts.
Levels of reduced and oxidized triphosphopyridine nucleotides have been determined in reconstituted spinach chloroplasts and compared with levels in whole isolated chloroplasts during photosynthesis and darkness. The ratio of NADPH/NADP+ reaches values slightly above 1.0 at the beginning of photosynthesis, less than half the ratio attained with whole chloroplasts. Nonetheless these lower ratios are sufficient to maintain high rates of photosynthetic carbon dioxide fixation and reduction, which are comparable in the reconstituted chloroplasts to the rates found with whole chloroplasts. As with whole chloroplasts there is a decline in the ration of NADPH/NADP+ as a function of time of photosynthesis. The effect of addition of bicarbonate (6 mM) in causing a transient drop in the ratio of NADPH/NADP/ is described and discussed in terms of the reversibility of the reduction of 3-phosphoglycerate to triose phosphate. The ratio NADPH/NADP+ can be improved by the addition of more lamellae either before or during the course of photosynthesis, and this improvement in ratio is accompanied by an improved rate of CO2 fixation or a more sustained rate of CO2 fixation with time of photosynthesis. The importance of NADPH/NADP+ ratio not only to the reduction of 3-phosphoglycerate to triose phosphate but also to the activation of the ribulose-1,5-diphosphate carboxylasemediated step is discussed.